Effects of overexpression of glutamine:fructose-6-phosphate amidotransferase (GFAT) and glucosamine treatment on translocation of GLUT4 in rat adipose cells.
Insulin resistance is associated with diabetes. Hyperglycemia per se causes insulin resistance as well as increased flux of glucose through the hexosamine biosynthetic pathway. The rate-limiting enzyme for entry of glucose into this pathway is glutamine:fructose-6-phosphate amidotransferase (GFAT). To directly evaluate the role of GFAT in modulating insulin-stimulated glucose transport, we co-transfected primary cultures of rat adipose cells with expression vectors for human GFAT as well as an epitope-tagged GLUT4 and examined the effect of overexpressed GFAT on insulin-stimulated translocation of GLUT4. When we measured cell surface tagged GLUT4 in response to insulin, cells overexpressing GFAT and tagged GLUT4 had an insulin-dose response curve that was similar to that of control cells expressing only tagged GLUT4. As an alternative means of increasing flux through the hexosamine biosynthetic pathway, we incubated adipose cells with glucosamine (a substrate of the pathway downstream from GFAT) and insulin. Interestingly, for short incubation times (4 h) we observed a decrease in both basal and insulin-stimulated glucose transport without a detectable effect on insulin-stimulated translocation of GLUT4. However, for longer incubation times (16 h), we observed a significant decrease in the amount of GLUT4 in the plasma membrane. Our data suggest that products of the hexosamine biosynthetic pathway may cause insulin resistance, in part, by acutely decreasing intrinsic activity of GLUT4 as well as chronically altering the amount of GLUT4 at the cell surface.